This study aims to identify: patterns of responses, the item parameters, and the possibility of gender bias in the career interest instrument developed by the authors based on the Holland's theory. The sample of this study was 576 elementary students in Daerah Istimewa Yogyakarta who were recruited using the cluster random sampling method. Two parameters were employed to analyze the response patterns using BILOG program. The results were: (1) three items have inappropriate response patterns to the model; (2) all items of the career interest instrument showed good item parameter criteria; and (3) ten items were identified containing Differential Item Functioning (DIF) in relation to gender bias as shown by the Item Characteristic Curve (ICC). The implications of this study are this instrument can be used in assesing career interest of students and the information of biased items may be considered in the selection of careers for male and female students, including in scoring and interpretation.
Success and happiness in accomplishing a particular activity is often considered related to the selfinterest in performing the activity. A person who is interested in doing research will be happy to write scientific papers, and someone who is interested in arts will put great efforts to make their art performance impressing. In the workplace, a person who does not like to be a teacher is more likely to feel unhappy in her/his career as a teacher, than the one who is interested in teaching. Therefore, interest may be proposed as a critical factor to consider if an individual needs to make a decision, such as to receive or refuse certain careers or activities. This is supported by Holland (1997) who asserts that a person should easily perform in her/his career if she/he understands themselves, recognizes their own vocational ability and build interest based on those understandings.
Career comprehension is a process which may start from early childhood (Hartung, Porfeli, & Vondracek, 2008; Super, Savickas, & Super, 1996) . Children may learn to recognize various careers around them, such as occupations held by adults in their family. Children's perceptions about those occupations might in-fluence their positive or negative attitudes toward such occupations. Positive attitudes -when further accompanied with opportunity to find more information about that occupation -may trigger interest on that specific career. On the contrary, negative attitudes toward a particular occupation may cause lack of interest on it. When children were not introduced to certain career paths, they may be uninterested simply because they do not have the knowledge about those occupations. When environment nurtures children's positive attitudes to an occupation, they tend to grow interest to take the career path more naturally.
The definition of interest is frequently associated with career, vocation, and occupation (McDaniels & Gysbers, 1992) . The National Association of Vocational Guidance (as cited in Gies, 1990 ) defines career as a job performed by an individual. Arthur, Hall, and Lawrence (1989) viewed carrier as a person's work experience over a lifetime, so that all working people have a career. This is in accord with Department of Education and Science (1989) that defines career as various job roles which are held by an individual throughout his/her lifetime. Further, interest is defined as an individual's preference to observe certain objects (Savickas, 1999) . Strong, Jr. (as cited in Savickas, 1999) defines interest as the feeling of like or dislike. Therefore, career interest can be understood as the feeling of like/ dislike toward a job one has in his/her lifetime. The feeling of like might make a person pay attention to certain jobs in his/her life, while feeling of dislike makes a person ignore and avoid the job.
Holland is one of the pioneers in measuring career interest. He theorizes that the construct of career interest includes Realistic, Investigative, Artistic, Social, Enterprising, and Conventional (RIASEC) dimensions. Realistic is the types of career that do not require verbal and social skills, but rather, application-oriented. Investigative is the careers that required abstract and creative reasoning, and the ability to think logically and analyze problems. Artistic is the careers that involve feeling, sensing, imagination, and harmony. Social is the careers that related to helping others. These careers involve social interactions with others, responsibility and humanity. Enterprising is the careers that involve verbal ability to influence others. Conventional is the careers that require verbal and numerical abilities, practical-orientation, and a focus on routine and systematization.
In 1994, Holland created his career instrument measurement which is called the Self-Directed Search (SDS). Reardon and Lenz (1999) said that SDS provides information regarding a person's readiness for career decision making, and also the intensity and the duration of career interventions that might be effective in solving career problems. However, previous studies showed that SDS might be more appropriate in detecting adults' career interest rather than children's.
In 2006, Sverko and Babarovic tested the concurrent validity of an instrument that was developed based on Holland's theory which consists of 228-items. It measures a person's profile of RIASEC using four types of item: activities, competencies, occupations, and self-estimates. The results showed that the instrument has a good reliability and concurrent validity, which mean that Holland's RIASEC scores can be used to predict the educational program suitable for students' need. A similar study was conducted by Ayriza, Setiawati, and Triyanto (2016) who developed instruments to detect children's knowledge and interest on several careers which are appropriate for the Indonesian context. The construct validity and confirmatory factor analysis were used to investigate the instrument. The result showed that the instrument confirmed Holland's theory.
Factor Analysis is one of the methods to explore instrument characteristic as suggested by the classical theory of item analysis. This analysis put more emphasis on the whole item characteristics than on each item's characteristics. According to psychometric theory, the weakness of classical theory is that the instrument characteristic is depended on the measured subject samples. Psychometrical characteristics obtained from analyzing samples in one area might be different with another area. The weakness of classical theory is then amended by Item Response Theory (IRT).
IRT enables each item or question to gain response patterns. Scoring process using IRT approach is based on a model which relates a person's ability or theta ( ) to the probability to answer correctly on each item (Baker & Seock, 2004; Demars, 2010; Embretson & Raise, 2000; Hambleton & Swaminathan, 1985) . This theory assumes that instrument characteristic is not bounded to group or sample characteristics, but to each individual or item. Consequently, the modern theory that can estimate fault on each individual and item is more favorable (Hambleton & Zaal, 1991) .
The use of IRT in the analysis of an instrument that measures career interest has been reviewed by Turner, Betz, Edwards, and Borgen (2010) . They analyzed the psychometric properties of career self-efficacy instrument based on the six themes in Holland's theory using item response theory. The results of their research suggests that only 7% of the items has poor index discrimination. Separately, Betz and Turner (2011) extended the research in the online environment where the adaptive testing and the scoring process were based on IRT. In summary, IRT and adaptive testing have promising implications for developing a career assessment.
A slightly different analysis was conducted in a study by Oliveira, Taveira, Cadime, and Porfeli (2016) . In this study, IRT analyzes was carried out more specifically using the Rasch model. The results showed that all items in the Career Exploratory Outcome Expectations Scale (CEOES) were declared fit into the Rasch models and have a significant positive contribution in the measurement of career decision-making self-efficacy. The Rasch model was also employed by Athanasou (2001) who tested the 24-item questionnaire among 2,709 high schoolers in Australia. This questionnaire measured vocational interest typologies based on Holland's theory. The results showed that only four items were not fitting into the Rasch model.
Item analysis using IRT method can also detect response bias in each item. Wetzel, Hell, and Passler's (2012) study identified 11 items which were biased in relation to gender: five items favoring male students and six items favoring female students. In another research detecting gender bias, Adedoyin (2010) used IRT 3-PL to analyze item characteristics curves of male and female groups. The findings showed that five items (item numbers 2, 3, 12, 15, and 31) were genderbiased.
Item bias in a test is unfair and inconsistent; it usually caused by contamination of external factors (Osterlind, 1983 ). An item is considered unbiased when the probability of correct answers on the item is not significantly different across test takers who have similar ability from the same population regardless their group membership (Camili & Shepard, 1994 There are two types of group in detecting DIF: the focal group, where item biases are examined; and the reference group, which is used as a comparison. DIF measures whether or not the focal group is disadvantaged or advantaged as compared to the reference group (Naga, 2012) . The focal group can be based on age, gender, race or ethnic, culture, disability, or language. In terms of gender, for example, females can be determined as a focal group while the reference group is males, and vice versa (Budiono, 2009) .
DIF detection methods are categorized into two major groups: based on classical test theory and based on modern test theory. Methods which are based on classical test theory include: transformed item difficulty method, item discrimination method, chisquare method, log-linear method, Mantel-Haenszel method, standardization method, and logistic regression method. Methods which are based on modern test theory encompass: Item Characteristic Curve, Lord's chi-square method, Raju's extent method, and likelihood ratio test. These two major methods have their own strengths and weaknesses; studies showed that no method is superior to the other. Therefore, this study uses IRT approach in order to obtain maximum detection result. DIF detection method used was based on modern test theory, namely, Item Characteristic Curve (ICC).
Based on the explanation above, this study aims to demonstrate theoretical benefits in assessing the response patterns of career interest instruments, especially in assessing interest instruments using IRT. By analyzing response pattern of each item, it becomes possible to decide which items are good and which items are not good. The analysis of this study also identifies the item biases, which may provide information for the development of psychology in the measurement of career interest among Indonesian students.
In Indonesia, analysis of item bias have been studied by Budiono (2009 ), Rahayu (2010 , Retnawati (2013) , and Sudaryono (2012). They have conducted research to investigate response bias on cognitive instruments, especially National Examination instrument. In the current study, the researcher investigates response patterns of a non-cognitive instrument, that is, interest instrument based on Holland's theory. The items were developed based on various occupations, which could be responded differently by male and female students. Therefore, this career interest instrument might generate gender bias on each item. The research questions of the current study are: (1) How does the response pattern of career interest instrument based on Holland's theory?; (2) How does the items parameter of career interest instrument based on Holland's theory?; and (3) Are there any gender biases on the instruments of career interest based on Holland's theory?
Method Participants
A secondary data, derived from Ayriza's research in 2015 were used in this study, comprising 576 students of elementary schools in the early grades (first, second, and third grade) in the special region of Yogyakarta, Indonesia. The participants were chosen using a cluster random sampling method. In each of the five districts in Yogyakarta, five elementary schools were randomly chosen.
The Instrument
The instrument in this study is the career interest instrument in which the dimensions were based on Holland's theory: realistic, investigation, artistic, social, enterprising, and conventional. The instrument was constructed by Ayriza, Setiawati, and Triyanto in 2016. Each dimension consists of 10 items or jobs. Thus, there were 60 jobs in the instruments. The specifications and items can be found in Table 1 (see Appendix A). The students/participants responded by giving a check mark on the items that were more interesting than the other. All items were scored 1 or 0, where 1 is the score for selected items and 0 is the score for unselected items. The score of the instrument was interpreted as participant's career interest orientation or their profile of career interest.
All six dimensions in this multidimensional instrument were analyzed separately. The result of Confirmatory Factor Analysis (CFA) showed that all items in each dimension formed one factor. A dimension is considered fit the model if the probability Chi Square is more than 0.05 (χ 2 > 0.05) and Root Mean Square Error of Approximation (RMSEA) < 0.08; where the RMSEA is the average size of the expected difference per degree of freedom (df) in the population. Using these two criteria, all dimensions of RIASEC were declared fit the latent variable, that is, the Holland's theory. The summary of CFA is displayed in Table  2 , and the conceptual diagram of each dimension in Appendix B.
Data Analysis
The aim of this study is to analyze psychometric characteristics of the career interest instrument using items response theory (IRT). IRT basically analyzes items not the instrument; therefore the analyses were conducted on each item in all dimensions. Each dimension was analyzed separately.
The response patterns of the items were analyzed using BILOG program (Du Toit, 2003) . Response patterns of the career interest instrument were analyzed using chi square statistics, χ 2 . This analysis was conducted by comparing item's chi square value with the critical value of chi square distribution according to items' degree of freedom and significance level α. An item is considered unfit with the model if the value of χ 2 item ≥ χ 2 distribution of critical value. In contrast, an item is considered fit with the model if the value of χ 2 item is smaller or equal with χ 2 distribution value; it is considered fit with the model if χ 2 probability ≥ .01. Significance level (α) = .01 is the default value in BILOG program with the degree of freedom which has been determined by that program (Mislevy & Bock, 1990) .
Characteristics of item parameters were analyzed using the BILOG 2-PL program. Model 2-PL was chosen because there were two item parameters to be examined, namely: index of discrimination (a) and index of endorsement (b). According to Embretson and Reise (2000) , the degree of difficulty in noncognitive instruments is the probability of endorsement or probability of support. In addition, the use of 2-PL model was based on the samples size in this study (576 students). This is in accordance with Thorpe and Favia (2012) who stated that some authorities suggested that 100 respondents are sufficienct for the 1PL or Rasch model with a dichotomously-scored test, and some suggested that as many as 200 are sufficient for more complex 2PL model, but others recommended at least 500. The probability of item bias was detected by employing modern approach, that is, by comparing Item Characteristic Curve of the two observed groups. ICC analysis was conducted using BILOG model 2-PL, Excel program, and SPSS.
Results

Response Patterns of Career Interest Instrument
Response patterns in this study are the items' response patterns or the item fit. Previous studies involving dichotomous items suggested that one way to detect the item fit is using comparative statistical test. Comparison method that has been widely used is the chi-square. Orlando and Thissen (as cited in Sinharay, 2003) used this method because it is more intuitive and acceptable than those using estimated abilities method because the approach deals with observed counts (Sinharay, 2003) .
Chi-square statistic is also known as the goodness of fit (GOF). This statistical method describes the degree in which a set of observation fits with the conceptual model. GOF method informs the discrepancy between values observed in the data and the values expected in the conceptual model (Olivares, 2013) . Based on that suggestion, item fit in this study is analyzed using BILOG program. This program employs likelihood ratio chi-square statistical test (which will be addressed here as chi square) to test the model fit. An item is considered having fit response to the conceptual model when χ 2 ≥ 0.01. Appendix C shows the result of item fit for each dimension: 57 items are fit, because they have χ 2 probability > 0.01. The 14th, 22nd and 41st item are not fit, because their χ 2 probability < 0.01. The 14th item is agricultural engineer, 22nd is barber, and the 41st is manager of a company.
Items Parameters of Career Interest Instrument Based on Holland's Theory
There are two item parameters which are likely to correlate with characteristic analysis of the career in-terest instrument based on Holland's theory. These two item parameters are index of endorsement (b) and index of discrimination (a). Item parameter estimation was conducted by employing Item Response Theory Model 2-Parameter Logistic (IRT 2-PL).
As displayed in Appendix C, the analysis shows that all items have good index of endorsement and discrimination. The mean of the index of endorsement (b) is -0.975, while the mean of the index of discrimination (a) is 1.399, both are considered good items because they are on the range determined. According to Haladyna (2004) , good b index ranged from -3 to +3; while, good a index ranged from 0 to positive indefinite (+ ~) (Baker, 2001) . Good index of discrimination indicates that the items function in differentiating students' with high and low interest. All the item parameter results proved that career interest instrument based on Holland's theory meet the requirement of a good instrument.
The Probability of Gender Bias in Career Interest Instrument Items
Modern DIF detection used in this study employs Item Characteristic Curve (ICC). This method identifies an item which contain DIF if the item characteristic curves on subgroup are different and thus, the curves does not co-inside. Lord (1980) argues that an item will indicate DIF if the item characteristic curves of two groups are different. Specifically, Naga (2012) adds that if item characteristic curves coincide, the item does not contain DIF. By conducting variance testing on the probability of correct answer in each ability or P(θ), an item is declared containing DIF (favoring certain group) if the probability of significance < α. Coefficient of probability of all items can be found in Appendix C. Ten items contain gender bias, because they have probability less than .05. There are item number 6, 15, 25, 27, 28, 38, 49, 51, and 58 . All biased items are displayed in Table 3 . Artistic dimension has the most biased items, while enterprising dimension do not have biased item. ICC graph shows which group is benefitted from the biased items (Appendix D). The advantaged group has larger probability to answer correctly than other groups on similar ability or theta.
Discussion
Item Response Theory (IRT) provides procedures for scoring tests both essays and multiple-choice items, where each response pattern is associated with some modal or expected a posteriori estimate of trait level (Thissen, Pommerich, Billeaud, & William, 1995) . That argument demonstrates the importance of study about the response patterns itself. Response pattern is very important because it indicates response accuracy of each student (test taker) on question item. Consistencies of responses pattern is called i- (Reise, 1990) . Item response pattern is considered good (fit) if its probability value χ 2 ≥ .01. Based on that value, three items from 60 item response pattern were proven unfit with the model. Unfit items indicate that the items have questionable validity, because they do not accurately represent how participants respond to test items (Reise).
Unlike the ideal model, these items can also indicate answer inexpediency (inconsistent thinking) based on their ability. Deviations from the ideal model reflect patterns of responses which are unexpected given a person's level of ability (Sumintono & Widhiarso, 2015) . Furthermore, Meijer (1996) Ferrando (2015) adds that the response patterns that does not fit is most likely caused by lack of interest among the respondents (do not have motivation), so they exhibit random and inconsistent responses pattern.
Among the 60 items analyzed, there are ten items or careers which positively contain DIF. The career orientation as a administration staff, singer, judge, and school counselor were more attractive for female students than male students. In contrast, the career as a pilot, ship captain, astronaut, athlete, and sculptors were more attractive for male students than female students. These differences were caused by a contextual factor, namely, the gender factor. This factor can prevent an individual to achieve their career goals.
Previous studies have shown the relationship between gender and career choices. Gottfredson (1996) found that gender stereotype influences children in deciding their career choice because they adjust their career choice to their gendered self-image. Children, age 6 to 8, are able to give negative responses to certain careers such as heavy equipment operator, which is frequently rejected by female students; and secretary or nurse, which is frequently rejected by male students. Gottfredson suggested parents, teachers, and the community to guide their children, otherwise, children's early self-rejection of career choices cannot be altered again, and it becomes permanent self-rejection.
In another study which examined the relationship between gender and career choice, Miller and Stanford (1987) observe students of grade one to grade five. The results showed that students generally have career selection which confirms gender stereotypes, with male students have more career choices than female students. Park et al. (as cited in Ceci & Williams, 2010) adds that among males and females of comparably Traditionally, career orientations can be classified into person-oriented or thing-oriented (P/Person-T/ Thing) careers. Careers that deal primarily with the creation and manipulation of human-made artifacts, such as engineering and mechanics, were considered thing-oriented careers. These are usually technologyfocused fields that are considered masculine because technology has traditionally and culturally been constructed as masculine. Careers centered on interpersonal interactions are considered person-oriented careers and generally taken up by women (Ngambeki et al., 2012) . Within this classification, female children tend to be interested in careers such as nurse, teacher, or social worker; while, male children tend to be interested in careers involving engineering, science, or technology (Lippa, 1998) .
Correspondingly, the meta-analysis study by Su, Rounds, and Armstrong's (2000) explored reasons for the little representation of women in the STEM (science, technology, engineering and maths). The results proved that men prefer working with things and women prefer working with people. Further, men were more interested in realistic and investigation careers, and women were more interested in artistic and social careers.
Sex differences favoring men were also found in more specific measures of career orientation related to engineering, science, and mathematics. Another study showed that male children in grade three and six tend to be interested in thing-oriented careers while fe-male children in similar grades tend to be interested in person-oriented careers (Graziano et al., 2012) . That study also indicates that female children show greater flexibility in selecting person-oriented careers.
The results of the current study indicate that there is gender bias in students' career selection. Consequently, a gender might be less capable or less skilled in careers that have been dominated by the opposite gender. This gender bias is caused by differing perceptions about the jobs by male and female students. These biased perceptions were influenced by parental, community, and cultural factors. The implication of the current study for educators is that they need to acknowledge and consider gender biases in career selection when discussing careers with students.
For test developers, there are several implications of the current study. In term of scoring, if the scoring analysis used classical theory, where the index of endorsement or difficulty was ignored, the interpretations of the instrument usually use category or cutting point. The test developer can make different norm categories for men and women. For researchers who are interested to develop career interest scale, items in the instrument might be constructed differrently for men and women.
If the administration of test used items response theory, the estimation of level score theta (ability or trait) may need different estimations for men and women. The scoring of the theta is usually general, not separated based on gender.
Limitations and Suggestions
There are several limitations in this study. Firstly, among many career options, only ten careers were chosen to represent each of the RIASEC dimensions as referred to Holland's Theory. Therefore, the recommendation for further studies is to provide more career options in order to obtain more comprehensive results of career interest. Secondly, the use of ICC method as a method of bias detection has some advantages and disadvantages. It is possible that using another bias detection method may generate different results. Thirdly, this study used gender variables for reference groups and focus groups as the basis for the analysis of the item bias. Future study is suggested to use other variables such as age, race or ethnicity, culture, or language groups. In addition, further study might investigate career response patterns among older participants, such as adolescents or adults.
Conclusion
Based on the findings and discussions above, it can be concluded that most items in this instrument have good item parameter so that it can be used for practical use as well as for further studies. However, items that do not fit the model need to be amended before they can be used for further studies as well as for practical use. In term of gender, ten items were identified as containing Differential Item Functioning (DIF) as shown by the Item Characteristic Curve (ICC). This indicates that there is a relationship between career interest and gender, in which female children tend to be interested in person-oriented careers, such as teachers, nurses, or social workers; while male children tend to be interested in thingoriented careers, such as science and technology.
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